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A method and a device are provided for controlling a 
rotation angle of a swinging head of a fan . The method may 
be applied in a fan adopting a brushless motor . An angle 
feedback device is arranged on the swinging head , and the 
swinging head is driven by the brushless motor to rotate . The 
device may acquire a parameter outputted by the angle 
feedback device , where the parameter varies with rotation of 
the swinging head . The device may calculate a current 
rotation angle of the swinging head according to the param 
eter outputted by the angle feedback device and a preset 
correspondence relationship between parameters and angles . 
The device may control the swinging head to rotate accord 
ing to the current rotation angle of the swinging head and a 
preset target rotation angle . 

15 Claims , 5 Drawing Sheets 

S101 a parameter outputted by the angle feedback device is 
acquired , in which , the parameter outputted by the angle 
feedback device varies with rotation of the swinging head 

S102 
a current rotation angle of the swinging head is calculated 
according to the parameter outputted by the angle feedback 
device and a preset corresponding between parameters and 

angles 

S103 the swinging head is controlled to rotate according to the 
current rotation angle of the swinging head and a preset 

target rotation angle 
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S101 a parameter outputted by the angle feedback device is 
acquired , in which , the parameter outputted by the angle 
feedback device varies with rotation of the swinging head 

S102 
a current rotation angle of the swinging head is calculated 
according to the parameter outputted by the angle feedback 
device and a preset corresponding between parameters and 

angles 

S103 the swinging head is controlled to rotate according to the 
current rotation angle of the swinging head and a preset 

target rotation angle 
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S201 a voltage value outputted by the potentiometer is acquired . 
The voltage value outputted by the potentiometer varies 

with rotation of the swinging head 

S202 
a quotient of the voltage value outputted by the 

potentiometer divided by the voltage value corresponding 
to each rotation angle is taken as the current rotation angle 

of the swinging head 

S203 the swinging head is controlled to rotate according to the 
current rotation angle of the swinging head and a preset 

target rotation angle 

Fig . 3 
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S301 the number of pulse signals outputted by the encoder read head is 
acquired . The number of the pulse signals varies with the rotation of the 

swinging head 

S302 
a product of the number of the pulse signals outputted by the encoder 

read head and the rotation angle of the swinging head corresponding to 
the pulse signal is taken as the current rotation angle of the swinging 

head 

S303 the swinging head is controlled to rotate according to the current 
rotation angle of the swinging head and a preset target rotation angle 

Fig . 5 

code 
leit maximum angle night maximum angle 

channel 
B 

Fig . 6 



U.S. Patent Apr. 7 , 2020 Sheet 4 of 5 US 10,612,554 B2 

401 

power supply 

+ 

600 
700 

701 
702 signal of code 

channel A 
I / O encoder read 

head 703 microcontroller 
704 I / O 

signal of code 
channel B 

Fig . 7 

11 12 13 

US S 
acquiring module calculating module control module 

device for controlling rotation angle of swinging head of fan 

Fig . 8 



U.S. Patent Apr. 7 , 2020 Sheet 5 of 5 US 10,612,554 B2 

device for controlling rotation angle of swinging head of fan 13 

s 
11 12 

control module 
first control sub 

module 
131 

132 

acquiring module calculating module 
second control 
sub module 

first control unit 301 

302 second control 
unit 

Fig . 9 

24 brushless motor 

23 

21 processor angle feedback 
device 

22 memory 

fan 100 

Fig . 10 



1 
US 10,612,554 B2 

2 
METHOD AND DEVICE FOR head to rotate according to the current rotation angle of the 

CONTROLLING ROTATION ANGLE OF swinging head and a preset target rotation angle . 
SWINGING HEAD OF FAN , AND FAN It is to be understood that both the foregoing general 

description and the following detailed description are exem 
CROSS - REFERENCE TO RELATED plary and explanatory only and are not restrictive of the 

APPLICATION present disclosure , as claimed . 
5 

10 

20 

This application is based on and claims priority to Chi BRIEF DESCRIPTION OF THE DRAWINGS 
nese Patent Application No. 201710344018.7 , filed on May 
16 , 2017 , the entire contents of which are incorporated The accompanying drawings , which are incorporated in 
herein by reference . and constitute a part of this specification , illustrate embodi 

ments consistent with the present disclosure and , together 
TECHNICAL FIELD with the description , serve to explain the principles of the 

present disclosure . 
The present disclosure relates to communication tech- 15 FIG . 1 is a flow chart illustrating a method for controlling 

nologies , and more particularly , to a method and a device for a rotation angle of a swinging head of a fan according to an 
controlling a rotation angle of a swinging head of a fan , and aspect of the disclosure ; 
a fan . FIG . 2 is a block diagram illustrating a circuit structure 

according to an aspect of the disclosure ; 
BACKGROUND FIG . 3 is a flow chart illustrating a method for controlling 

a rotation angle of a swinging head of a fan according to 
Fans are common electrical appliances in people's daily another aspect of the disclosure ; 

life , and theirs types are various . From an installation FIG . 4 is a block diagram illustrating a circuit structure 
position point of view , the fan may include a ceiling fan , a according to another aspect of the disclosure ; 
desk fan , a floor fan , etc. From a swinging point of view , the 25 FIG . 5 is a flow chart illustrating a method for controlling 
fan may be divided into a fan with a swingable head and a a rotation angle of a swinging head of a fan according to 
fan with a non - swingable head . For a user whose indoor another aspect of the disclosure ; 
seats are relatively scattered , the fan with the swingable head FIG . 6 is a block diagram illustrating a structure of a part 
provides a lot of convenience for the user to enjoy the cool of an infrared photoelectric rotary encoder according to 
air . 30 another aspect of the disclosure ; 

For the current fan with the swingable head , the rotation FIG . 7 is a block diagram illustrating a circuit structure 
angle of the swinging head can be controlled freely . There according to another aspect of the disclosure ; 
are many ways to control the rotation angle , and the most FIG . 8 is a block diagram illustrating a device for con 
direct way is to use a stepping motor to control the rotation trolling a rotation angle of a swinging head of a fan 
angle . However , the service life of the stepping motor is 35 according to an aspect of the disclosure ; 
usually only thousands of hours , and it is difficult to meet FIG . 9 is a block diagram illustrating a device for con 
requirements of the user . trolling a rotation angle of a swinging head of a fan 

according to another aspect of the disclosure ; 
SUMMARY FIG . 10 is a block diagram illustrating a fan according to 

40 an aspect of the disclosure . 
According to a first aspect of the present disclosure , there Through the above - mentioned drawings , the embodi 

is provided a method for controlling a rotation angle of a ments of the present disclosure are illustrated , and reference 
swinging head of a fan . The method is applied in the fan will be made in detail below . These drawings and textual 
adopting a brushless motor . An angle feedback device is descriptions are not intended to limit the scope of the 
arranged on the swinging head . The swinging head is driven 45 conception of the present disclosure in any way , but rather 
by the brushless motor to rotate . The method includes to explain the concept of the present disclosure to those 
acquiring a parameter outputted by the angle feedback skilled in the art by specific exemplary embodiments . 
device , which , the parameter outputted by the angle 
feedback device varies with rotation of the swinging head ; DETAILED DESCRIPTION 
calculating a current rotation angle of the swinging head 50 
according to the parameter outputted by the angle feedback Reference will now be made in detail to exemplary 
device and a preset correspondence relationship between embodiments , examples of which are illustrated in the 
parameters and angles ; and controlling the swinging head to accompanying drawings . The following description refers to 
rotate according to the current rotation angle of the swinging the accompanying drawings in which the same numbers in 
head and a preset target rotation angle by using the brushless 55 different drawings represent the same or similar elements 
motor . unless otherwise represented . The implementations set forth 

According to a second aspect of the present disclosure , in the following description of exemplary embodiments do 
there is provided a fan , including a processor , a memory not represent all implementations consistent with the present 
configured to store instructions executable by the processor , disclosure . Instead , they are merely examples of apparatuses 
an angle feedback device and a brushless motor . The pro- 60 and methods consistent with aspects related to the present 
cessor is configured to : acquire a parameter outputted by the disclosure as recited in the appended claims . 
angle feedback device , in which , the parameter outputted by FIG . 1 is a flow chart illustrating a method for controlling 
the angle feedback device varies with rotation of the swing a rotation angle of a swinging head of a fan according to an 
ing head ; calculate a current rotation angle of the swinging aspect of the disclosure . The method for controlling the 
head according to the parameter outputted by the angle 65 rotation angle of the swinging head is applied to a control 
feedback device and a preset correspondence relationship device for controlling the swinging head of the fan to swing . 
between parameters and angles , and control the swinging Alternatively , the control device may be a processor or a 
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microcontroller built into the fan . The present embodiment the angle feedback device and a preset correspondence 
relates to a process in which the control device calculates a relationship between parameters and angles . 
current rotation angle of the swinging head according to a In this act , after the control devices acquires the parameter 
parameter outputted by an angle feedback device arranged outputted by the angle feedback device , since the correspon 
on the swinging head , and then controls the swinging head 5 dence relationship between the parameter and the angles is 
to rotate according to the rotation angle . In the present preset in the control device , the control device may calculate 
embodiment , the fan adopts a brushless motor , the angle the current rotation angle of the swinging head based on the 
feedback device is arranged on the swinging head , and the preset correspondence relationship and the parameter out 
swinging head is driven by the brushless motor to rotate . putted by the angle feedback device . In one or more embodi 

Before introducing embodiments of the present disclo- 10 ments , the preset correspondence relationship may include a 
sure , an application scenario for the embodiments of the correspondence relationship between different parameters 
present disclosure is introduced first . and angles . The correspondence relationship may also 

The fan with a swingable head is a common electronic include an angle corresponding to a unit parameter . For 
appliance in daily life , a rotation shaft of the swinging head example , when the parameter is a voltage , the correspon 
of the fan is driven by the motor to rotate , so as to drive the 15 dence relationship may be a correspondence relationship 
swinging head to swing . The current fan with the swingable between different voltages and different angles , and may 
head uses a stepping motor to control the rotation angle of also be an angle corresponding to an average voltage per volt 
the swinging head . However , the service life of the stepping ( i.e. , a unit voltage ) . 
motor is usually only thousands of hours , and it is difficult At block S103 , the swinging head is controlled to rotate 
to meet requirements of the user . 20 according to the current rotation angle of the swinging head 

The present disclosure uses the brushless motor as the and a preset target rotation angle . The brushless motor may 
driving force to drive the swinging head to swing , the drive the swinging head to rotate via a motor transmission or 
rotation angle of the swinging head is controlled according other device . For example , the control device may send an 
to the parameter fed back by the angle feedback device . instruction to the brushless motor to switch direction when 
Since the brushless motor has the advantages of long service 25 a difference between the current rotation angel and the preset 
life , the requirement of the user is satisfied . At the same time , target rotation angle is less than a preset threshold . The 
by setting the angle feedback device , disadvantages that the preset threshold may be a small number or zero in some 
brushless motor cannot control the rotation angle of the embodiments . 
swinging head are solved . Therefore , the embodiments of In this act , since the user preset the target rotation angle 
the present disclosure not only prolong the service life of the 30 of the swinging head , after the control device calculates the 
fan , but also accurately control the rotation angle of the current rotation angle of the swinging head , the control 
swinging head . For specific implementation process of the device can compare the current rotation angle of the swing 
method , reference may be made to descriptions of the ing head with the target rotation angle . That is , the control 
following embodiments . device can determine whether the current rotation angle 
As illustrated in FIG . 1 , the method may include the 35 reaches the target rotation angle set by the user , so as to 

following blocks . control the swinging head to rotate according to the result 
At block S101 , a parameter outputted by the angle feed using the brushless motor . 

back device is acquired . The parameter outputted by the The present disclosure provides a method for controlling 
angle feedback device varies with rotation of the swinging the rotation angle of the swinging head of the fan . The 
head . 40 method uses the brushless motor to drive the swinging head 

The fan involved in this act is the fan with the swinging to swing in the process of swinging . The parameter output 
head , and the fan may be a floor fan , or may be a desk fan . ted by the angle feedback device varies with rotation of the 
When the fan is turned on , the user sets a target rotation swinging head . The control device of the fan can acquire the 
angle of the fan . In at least one embodiment , the user may parameter outputted by the angle feedback device in real 
set the target rotation angle of the fan through an application 45 time . The control device can calculate the current rotation 
software associated with the fan . That is , the fan in this angle of the swinging head according to the parameter 
embodiment may wirelessly communicate with a mobile outputted by the angle feedback device and the preset 
terminal of the user to acquire the target rotation angle set by correspondence relationship between parameters and angles . 
the user . In at least one embodiment , the user may also set The control device can then control the swinging head to 
the target rotation angle of fan through a gear on the fan . 50 rotate according to the current rotation angle of the swinging 
After the fan is turned on , the swinging head is driven by the head and the preset target rotation angle . In the present 
brushless motor to swing , and with the rotation of the disclosure , since the brushless motor has advantages of long 
swinging head , the parameter outputted by the angle feed service life , the requirement of the user is satisfied , and at the 
back device arranged on the swinging head to the control same time , by setting the angle feedback device , disadvan 
device of the fan may varies . That is , the control device may 55 tages that the brushless motor cannot control the rotation 
acquire the parameter outputted by the angle feedback angle of the swinging head are solved . Therefore , the 
device . In one or more embodiments , the parameter may be embodiments of the present disclosure prolong the service 
a voltage outputted by the angle feedback device , or may be life of the fan . The embodiments also accurately control the 
a pulse signal or a digital signal outputted by the angle rotation angle of the swinging head , thereby improving the 
feedback device . 60 user experience . 

In at least one embodiment , referring to the block diagram In one or more embodiments , the control process of the 
of the circuit structure illustrated in FIG . 2 , the angle control device controlling the swinging head to rotate 
feedback device 400 is electrically connected with a power according to the current rotation angle of the swinging head 
supply 401 and a control device 402. The control device may and the preset target rotation angle may be as follows . When 
be the microcontroller integrated in the fan . 65 the current rotation angle of the swinging head is less than 

At block S102 , a current rotation angle of the swinging the target rotation angle , the swinging head is controlled to 
head is calculated according to the parameter outputted by continue to rotate in a current direction . When the current 
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rotation angle of the swinging head is greater than or equal 0.5 ° , and may also be other angle values preset by the 
to the target rotation angle , the swinging head is controlled control device . In at least one embodiment , the above 
to rotate in a direction opposite to the current direction . control device may be a microcontroller 600 integrated in 

In an alternative embodiment , when the control device the fan , two ports ( 501 and 502 respectively ) of the poten 
determines that the current rotation angle of the swinging 5 tiometer 500 are respectively connected with positive and 
head is less than the target rotation angle , the control device negative poles of the internal power supply 401 , and a center 
controls the swinging head to continue to rotate in the tap 503 of the potentiometer 500 is electrically connected 
current direction . It should be noted that , when the control with a AD_PORT of the microcontroller 600 , the details can device controls the swinging head to continue to rotate in the refer to the circuit structure illustrated in FIG . 4. In at least current direction , the angle feedback device may still output 10 one embodiment , the potentiometer 500 may be a rotary different parameters in real time as the rotation of the potentiometer . The rotary potentiometer sleeves on the rota swinging head , and the control device may also continue to tion shaft of the swinging head , and a rotatable part of the acquire the parameter outputted by the angle feedback rotary potentiometer rotates with the rotation of the swing device , and then calculate the current rotation angle of the ing head , so that the voltage value outputted by the center tap swinging head according to the parameter , so as to continu- 15 of the potentiometer varies with the rotation of the swinging ously control the swinging head to rotate . Similarly , when head . In this way , the control device can collect the voltage the control device determines that the current rotation angle outputted by the potentiometer in real time through a cor of the swinging head is greater than or equal to the target responding interface . For example , the microcontroller can rotation angle , the control device controls the swinging head collect the voltage outputted by the potentiometer through to rotate in the direction opposite to the current direction . In 20 an AD port . It should be noted that , the maximum value of the process of the control device controlling the swinging the power supply voltage in FIG . 4 is less than or equal to head to rotate in the direction opposite to the current the maximum voltage value that can be identified by the direction , the control device may also continuously control AD_PORT of the microcontroller . the swinging head to rotate . In addition , the above correspondence relationship is In at least one embodiment , when the current rotation 25 preset in the above control device , and the correspondence angle of the swinging head is greater than or equal to the relationship is the voltage value corresponding to each target rotation angle , the control device may control the rotation step . As described above , the “ each rotation step ” swinging head to stop rotating first , and then control the here may be a custom angle , for example , the “ each rotation swinging head to rotate in the direction opposite to the 
current direction after a preset time period , so that the 30 values . The correspondence relationship may be acquired step ” may be 1 ° , may be 0.5 ° , and may also be other angle 
brushless motor may have a short rest during the preset time through research and development tests in a development period , thereby avoiding damage of the brushless motor due phase of the fan , the specific process acquisition process to uninterrupted work for a long time . For example , the may be as follows . After the fan is fixed , the swinging head preset time period may be set as any value that is less than or equal to 2 seconds . More specifically , the preset time 35 may be tested to swing first , when the rotation angle of the swinging head is o degree , the voltage outputted by the 
period may be about 1 second , 0.5 second , or 0.2 second . potentiometer is tested to be Vo , and when the swinging head In the above alternative embodiment , the control device is continued to be controlled to rotate to the maximum angle , can control the swinging head to rotate in real time and the voltage outputted by the potentiometer is tested to be V accurately based on the calculated current rotation angle of 
the swinging head and the target rotation angle , thereby 40 rotation step is obtained according to a formula of and finally a sample voltage value Vy corresponding to each 
improving an accuracy of the rotation of the swinging head . 

FIG . 3 is a flow chart illustrating a method for controlling 
a rotation angle of a swinging head of a fan according to ( VN - V ) 
another aspect of the disclosure . The present embodiment Vx = 
relates a specific process of the control device calculating 45 
the current rotation angle of the swinging head when the 
angle feedback device is a potentiometer . As illustrated in and the precision control can reach 1 degree ( V x actually 
FIG . 3 , the method includes the following blocks . refers to the voltage value corresponding to per degree ) . 

At block S201 , a voltage value outputted by the potenti Certainly , when a higher precision is needed , Vy can be 
ometer is acquired . The voltage value outputted by the 50 divided into a larger value equally ( for example , divided into 
potentiometer varies with rotation of the swinging head . 2N equally ) , the formula may 

At block S202 , a quotient of the voltage value outputted 
by the potentiometer divided by the voltage value corre 
sponding to each rotation step is taken as the current rotation ( VN - V ) 
angle of the swinging head . 
At block S203 , the swinging head is controlled to rotate 

according to the current rotation angle of the swinging head the precision control can reach 0.5 degree , and Vx ' actually 
and a preset target rotation angle . Here , the control device refers to the voltage value corresponding to per 0.5 degree . 
may control the swinging head to rotate using the brushless In this way , after the control device acquires the voltage 
motor . 60 value outputted by the potentiometer , the control device can 

In this example , the angle feedback device is a potenti take the quotient of the voltage value divided by the voltage 
ometer 500 , the parameter outputted by the angle feedback value corresponding to each rotation step as the current 
device is a voltage value outputted by the potentiometer 500 . rotation angle of the swinging head . In at least one embodi 
The above correspondence relationship may include a volt ment , when the above “ voltage value corresponding to each 
age value corresponding to each rotation step . 65 rotation step ” is that of corresponding to per degree ( i.e. , the 
Here , the “ each rotation step ” may be a custom angle step , foregoing Vx ) , the control device can obtain the current 

for example , the “ each rotation step ” may be 1 ° , may rotation angle of the swinging head by dividing the voltage 

N 

N 

be VK 2N 55 

be 



US 10,612,554 B2 
7 8 

value outputted by the potentiometer by Vy . In at least one can generate the pulse signal according to the read scale of 
embodiment , when the above " voltage value corresponding the infrared photoelectric rotary encoder . 
to each rotation step ” is that of corresponding to per 0.5 FIG . 7 is a schematic diagram of a circuit structure of an 
degree ( i.e. , the foregoing Vx ) , the control device can obtain infrared photoelectric rotary encoder , an encoder read head 
the current rotation angle of the swinging head by dividing 5 and a control device of the fan . In FIG . 7 , the encoder read 
the voltage value outputted by the potentiometer by Vx ' and head 700 includes four ports , of where two ports ( 701 and 
multiplying by 2. For the “ voltage value corresponding to 702 , respectively ) are connected with the internal power 
each rotation step ” is that of corresponding to other angles , supply 401 of the fan . Here , the maximum value of the 
a similar method can be used to obtain the current rotation voltage outputted by the power supply is less than or equal 
angle of the swinging head . Based on this , the control device 10 to the maximum voltage value that can be identified by the 
can acquire how many degrees the swinging head has AD port of the microcontroller . Another two ports of the 

rotary encoder ( 703 and 704 , respectively ) correspond to the rotated currently , and then precisely control the rotation of code channel A and the code channel B of the infrared the swinging head based on the above target rotation angle . photoelectric rotary encoder , respectively , and the two ports 
With the method for controlling the rotation angle of the 15 are connected with the control device , respectively . In at 

swinging head of the fan according to embodiments of the least one embodiment , the control device may be the micro 
present disclosure , by using the potentiometer as the angle controller integrated in the fan , the port 703 corresponding 
feedback device , the potentiometer and the brushless motor to the code channel A and the port 704 corresponding to the 
are cooperated to enable the brushless motor to drive the code channel B on the encoder read head are connected with 
swinging head to swing , in the process of swinging , the 20 an input and output ( 1/0 ) port of the microcontroller 600 . 
voltage outputted by the potentiometer varies with the Based on this , the microcontroller 600 can collect the 
rotation of the swinging head , the control device of the fan number of the pulse signals outputted by the port 703 
can acquire the voltage outputted by the potentiometer in corresponding to the code channel A and by the port 704 
real time , and calculate the current rotation angle of the corresponding to the code channel B on the encoder read 
swinging head according to the quotient of the voltage value 25 head 700 . 
outputted by the potentiometer and the voltage value corre Based on FIG . 7 , the parameter outputted by the angle 
sponding to each rotation step , and then control the swinging feedback device is the pulse signal outputted by the encoder 
head to rotate according to the current rotation angle of the read head according to the change of the scale of the infrared 
swinging head and the preset target rotation angle . In the photoelectric rotary encoder , and the above corresponding is 
present embodiment , since the brushless motor has the 30 the rotation angle of the swinging head corresponding to one 
advantages of long service life , the requirement of the user pulse signal . Combining with FIG . 6 , when the control 
is satisfied , and at the same time , by setting the potentiom device acquires pulse signals outputted by the port corre 
eter , the disadvantages that the brushless motor cannot sponding to the code channel A and by the port correspond 
control the rotation angle of the swinging head are solved . ing to the code channel B at the same time , the control 
Therefore , the embodiments of the present disclosure not 35 device learns that the swinging head is rotated to the center 
only prolong the service life of the fan , but also accurately of the maximum rotation angle currently . In this case , the 
control the rotation angle of the swinging head , thereby infrared photoelectric rotary encoder continues to rotate with 
improving the user experience . the rotation of the swinging head , and the encoder read head 

FIG . 5 is a flow chart illustrating a method for controlling continues to read the scale on the infrared photoelectric 
a rotation angle of a swinging head of a fan according to 40 rotary encoder to output the pulse signal . In this case , only 
another aspect of the disclosure . The present embodiment the port corresponding to the code channel A on the encoder 
relates a specific process of the control device calculating read head outputs the pulse signal , and since there is no scale 
the current rotation angle of the swinging head when the on the code channel B , the port corresponding to the code 
angle feedback device is an infrared photoelectric rotary channel B cannot output the pulse signal . In this case , the 
encoder and an encoder read head . As illustrated in FIG . 5 , 45 control device constantly detects the pulse signal on the port 
the method includes the following blocks . corresponding to the code channel A and the port corre 
At block S301 , the number of pulse signals outputted by sponding to the code channel B on the encoder read head , 

the encoder read head is acquired . The number of the pulse when it is determined that the swinging head swings to the 
signals varies with the rotation of the swinging head . central position , the control device starts to calculate the 

At block S302 , a product of the number of the pulse 50 number of the pulse signals outputted by the port corre 
signals outputted by the encoder read head and the rotation sponding to the code channel A on the encoder read head . 
angle of the swinging head corresponding to the pulse signal Since a pulse signal corresponds to a fixed rotation angle , the 
is taken as the current rotation angle of the swinging head . control device takes the product of the number of pulse 
At block S303 , the swinging head is controlled to rotate signals outputted by the port corresponding to the code 

according to the current rotation angle of the swinging head 55 channel A on the encoder read head and the rotation angle of 
and a preset target rotation angle . the swinging head corresponding to one pulse signal as the 

In one or more embodiments , a block diagram of a part of current rotation angle of the swinging head . Based on this , 
a structure of the infrared photoelectric rotary encoder is the control device can acquire how many degrees the 
illustrated in FIG . 6. The infrared photoelectric rotary swinging head has rotated currently , and then precisely 
encoder includes two code channels of a code channel A and 60 control the rotation of the swinging head based on the above 
a code channel B. The infrared photoelectric rotary encoder target rotation angle . 
may sleeve on the rotation shaft of the swinging head , and Furthermore , when the control device collects two or 
a rotatable part of the infrared photoelectric rotary encoder more pulse signals simultaneously on the port corresponding 
rotates with the rotation of the swinging head . In addition , to the code channel A and the port corresponding to the code 
the setting manner of the infrared photoelectric rotary 65 channel B , the control device learns that the swinging head 
encoder and encoder read head can refer to an installation is rotated to the position of the maximum rotation angle 
manner in the related art , as long as the encoder read head ( according to the direction illustrated in FIG . 6 , it indicates 
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that the swinging head rotates to the left maximum angle or the angle feedback device in real time , and the calculating 
the right maximum angle ) , and cannot rotate in the current module can calculate the current rotation angle of the 
direction . In this case , the control device controls the swing swinging head according to the parameter outputted by the 
ing head to rotate in the direction opposite to the current angle feedback device and the preset correspondence rela 
direction . 5 tionship between parameters and angles , so that the control 

With the method for controlling the rotation angle of the module can control the swinging head to rotate according to 
swinging head of the fan according to embodiments of the the current rotation angle of the swinging head and the preset 
present disclosure , by using the infrared photoelectric rotary target rotation angle . In the present embodiment , since the 
encoder and the encoder read head as the angle feedback brushless motor has advantages of long service life , the 
device , the infrared photoelectric rotary encoder , the 10 requirement of the user is satisfied , and at the same time , by 
encoder read head and the brushless motor are cooperated to setting the angle feedback device , disadvantages that the 
enable the brushless motor to drive the swinging head to brushless motor cannot control the rotation angle of the 
swing , in the process of swinging , the number of the pulse swinging head are solved . Therefore , the embodiments of 
signals outputted by the encoder read head varies with the the present disclosure cannot only prolong the service life of 
rotation of the swinging head , the control device of the fan 15 the fan , but also accurately control the rotation angle of the 
can acquire the pulse signal outputted by the encoder read swinging head , thereby improving the user experience . 
head in real time , and calculate the current rotation angle of FIG . 9 is a block diagram illustrating a device for con 
the swinging head according to the product of the number of trolling a rotation angle of a swinging head of a fan 
the pulse signals outputted by the encoder read head and the according to another aspect of the disclosure , and the device 
rotation angle of the swinging head corresponding to the 20 can be implemented by software , hardware or a combination 
pulse signal , and then control the swinging head to rotate of the two . On the basis of embodiments illustrated in FIG . 
according to the current rotation angle of the swinging head 8 , the control module 13 includes a first control sub module 
and the preset target rotation angle . In the present embodi 131 and a second control sub module 132 . 
ment , since the brushless motor has the advantages of long The first control sub module 131 is configured to control 
service life , the requirement of the user is satisfied , and at the 25 the swinging head to continue to rotate in a current direction 
same time , by setting the infrared photoelectric rotary when the current rotation angle of the swinging head is less 
encoder and the encoder read head , the disadvantages that than the target rotation angle . 
the brushless motor cannot control the rotation angle of the The second control sub module 132 is configured to 
swinging head are solved . Therefore , the embodiments of control the swinging head to rotate in a direction opposite to 
the present disclosure cannot only prolong the service life of 30 the current direction when the current rotation angle of the 
the fan , but also accurately control the rotation angle of the swinging head is greater than or equal to the target rotation 
swinging head , thereby improving the user experience . angle . 

The following is device embodiments of the present In at least one embodiment , referring to FIG . 9 , the second 
disclosure , which can be used to perform the method control sub module 132 includes a first control unit 301 and 
embodiments of the present disclosure . For those technical 35 a second control unit 302. The first control unit 301 is 
details not disclosed in the device embodiments of the configured to control the swinging head to stop rotating 
present disclosure , the method embodiments of the present when the current rotation angle of the swinging head is 
disclosure may be referred to . greater than or equal to the target rotation angle . The second 

FIG . 8 is a block diagram illustrating a device for con control unit 302 is configured to control the swinging head 
trolling a rotation angle of a swinging head of a fan 40 to rotate in the direction opposite to the current direction 
according to an aspect of the disclosure , and the device can after a preset time period . 
be implemented by software , hardware or a combination of As described above , with the device for controlling the 
the two . The device is applied in the fan adopting a brushless rotation angle of the swinging head of the fan according to 
motor , an angle feedback device is arranged on the swinging embodiments of the present disclosure , the control module 
head , and the swinging head is driven by the brushless motor 45 can control the swinging head to rotate in real time and 
to rotate . As illustrated in FIG . 8 , the device includes an accurately based on the calculated current rotation angle of 
acquiring module 11 , a calculating module 12 and a control the swinging head and the target rotation angle , thereby 
module 13 . improving an accuracy of the rotation of the swinging head . 

The acquiring module 11 is configured to acquire a In some embodiments , the angle feedback device includes 
parameter outputted by the angle feedback device . The 50 a potentiometer , the parameter outputted by the angle feed 
parameter outputted by the angle feedback device varies back device includes a voltage value outputted by the 
with rotation of the swinging head . potentiometer , and the correspondence relationship includes 

The calculating module 12 is configured to calculate a a voltage value corresponding to each rotation step . 
current rotation angle of the swinging head according to the The calculating module 12 is configured to take a quotient 
parameter outputted by the angle feedback device and a 55 of the voltage value outputted by the potentiometer divided 
preset correspondence relationship between parameters and by the voltage value corresponding to each rotation step as 
angles . the current rotation angle of the swinging head . 

The control module 13 is configured to control the swing With the device for controlling the rotation angle of 
ing head to rotate according to the current rotation angle of swinging head of the fan according to embodiments of the 
the swinging head and a preset target rotation angle . 60 present disclosure , by using the potentiometer as the angle 

As described above , with the device for controlling the feedback device , the potentiometer and the brushless motor 
rotation angle of the swinging head of the fan according to are cooperated to enable the brushless motor to drive the 
embodiments of the present disclosure , by using the brush swinging head to swing , in the process of swinging , the 
less motor to drive the swinging head to swing , in the voltage outputted by the potentiometer varies with the 
process of swinging , the parameter outputted by the angle 65 rotation of the swinging head , the acquiring module can 
feedback device varies with rotation of the swinging head , acquire the voltage outputted by the potentiometer in real 
the acquiring module can acquire the parameter outputted by time , and the calculating module can calculate the current 
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rotation angle of the swinging head according to the quotient and a brushless motor 24. The processor 21 is configured to 
of the voltage value outputted by the potentiometer and the acquire a parameter outputted by the angle feedback device 
voltage value corresponding to each rotation step , so that the 23 , in which , the parameter outputted by the angle feedback 
control module can control the swinging head to rotate device 23 varies with rotation of the swinging head ; calcu 
according to the current rotation angle of the swinging head 5 late a current rotation angle of the swinging head according 
and the preset target rotation angle . In the present embodi to the parameter outputted by the angle feedback device and 
ment , since the brushless motor has the advantages of long a preset correspondence relationship between parameters 
service life , the requirement of the user is satisfied , and at the and angles ; and control the swinging head to rotate accord 
same time , by setting the potentiometer , the disadvantages ing to the current rotation angle of the swinging head and a 
that the brushless motor cannot control the rotation angle of 10 preset target rotation angle . 
the swinging head are solved . Therefore , the embodiments In the above embodiments of the fan , it should be under 
of the present disclosure cannot only prolong the service life stood that , the processor 21 may be a central processing unit 
of the fan , but also accurately control the rotation angle of ( CPU ) , a microcontroller , and may be other general purpose 
the swinging head , thereby improving the user experience . processors , digital signal processors ( DSP ) , application spe 

In at least one embodiment , the angle feedback device 15 cific integrated circuits ( ASIC ) , and the like . The general 
includes an infrared photoelectric rotary encoder and an purpose processor may be a microprocessor , and may also be 
encoder read head , the parameter outputted by the angle any conventional processor . The foregoing memory 22 may 
feedback device includes a pulse signal outputted by the be a read - only memory ( ROM ) , a random access memory 
encoder read head according to a change of a scale of the ( RAM ) , a flash memory , a hard disk or solid state hard disk . 
infrared photoelectric rotary encoder , and the correspon- 20 The acts of the method disclosed in embodiments of the 
dence relationship includes a rotation angle of the swinging present disclosure may be directly implemented by a hard 
head corresponding to one pulse signal . ware processor , or may be implemented by hardware and 

The calculating module 12 is configured to take a product software modules in a processor . 
of the number of the pulse signals outputted by the encoder In an aspect of the disclosure , there is provided a non 
read head and the rotation angle of the swinging head 25 transitory computer - readable storage medium including 
corresponding to the pulse signal as the current rotation instructions , such as a memory including instructions . The 
angle of the swinging head . instructions can be executed by the processor 21 to perform 

With the device for controlling the rotation angle of a method for controlling a rotation angle of a swinging head 
swinging head of the fan according to embodiments of the of a fan . For example , the non - transitory computer - readable 
present disclosure , by using the infrared photoelectric rotary 30 storage medium may be a ROM , a random access memory 
encoder and the encoder read head as the angle feedback ( RAM ) , a CD - ROM , a magnetic tape , a floppy disk , an 
device , the infrared photoelectric rotary encoder , the optical data storage device , or the like . 
encoder read head and the brushless motor are cooperated to A non - transitory computer - readable storage medium that , 
enable the brushless motor to drive the swinging head to when an instruction in the storage medium is executed by the 
swing , in the process of swinging , the number of the pulse 35 processor 21 of the fan 100 , enables the fan 100 to perform 
signals outputted by the encoder read head varies with the the above method for controlling the rotation angle of 
rotation of the swinging head , the acquiring module can swinging head of the fan . The method includes : acquiring a 
acquire the pulse signals outputted by the encoder read head parameter outputted by the angle feedback device , in which , 
in real time , and the calculating module can calculate the the parameter outputted by the angle feedback device varies 
current rotation angle of the swinging head according to the 40 with rotation of the swinging head ; calculating a current 
product of the number of the pulse signals outputted by the rotation angle of the swinging head according to the param 
encoder read head and the rotation angle of the swinging eter outputted by the angle feedback device and a preset 
head corresponding to the pulse signal , so that the control correspondence relationship between parameters and angles ; 
module can control the swinging head to rotate according to and controlling the swinging head to rotate according to the 
the current rotation angle of the swinging head and the preset 45 current rotation angle of the swinging head and a preset 
target rotation angle . In the present embodiment , since the target rotation angle by using the brushless motor . 
brushless motor has the advantages of long service life , the In at least one embodiment , controlling the swinging head 
requirement of the user is satisfied , and at the same time , by to rotate according to the current rotation angle of the 
setting the infrared photoelectric rotary encoder and the swinging head and the preset target rotation angle includes : 
encoder read head , the disadvantages that the brushless 50 controlling the swinging head to continue to rotate in a 
motor cannot control the rotation angle of the swinging head current direction when the current rotation angle of the 
are solved . Therefore , the embodiments of the present dis swinging head is less than the target rotation angle ; and 
closure cannot only prolong the service life of the fan , but controlling the swinging head to rotate in a direction oppo 
also accurately control the rotation angle of the swinging site to the current direction when the current rotation angle 
head , thereby improving the user experience . 55 of the swinging head is greater than or equal to the target 

With respect to the devices in the above embodiments , the rotation angle . 
specific manners for performing operations for individual In at least one embodiment , controlling the swinging head 
modules therein have been described in detail in the embodi to rotate in the direction opposite to the current direction 
ments regarding the methods for identifying a gesture , when the current rotation angle of the swinging head is 
which will not be elaborated 60 greater than or equal to the target rotation angle includes : 

The above describes the block diagram of internal func controlling the swinging head to stop rotating when the 
tional modules of the device for controlling the rotation current rotation angle of the swinging head is greater than or 
angle of the swinging head of the fan . FIG . 10 is a block equal to the target rotation angle ; and controlling the swing 
diagram illustrating a fan according to an aspect of the ing head to rotate in the direction opposite to the current 
disclosure . As illustrated in FIG . 10 , the fan 100 includes a 65 direction after a preset time period . 
processor 21 , a memory 22 configured to store instructions In at least one embodiment , the angle feedback device 
executable by the processor 21 , an angle feedback device 23 includes a potentiometer , the parameter outputted by the 



10 

US 10,612,554 B2 
13 14 

angle feedback device includes a voltage value outputted by controlling the swinging head to rotate according to the 
the potentiometer , and the correspondence relationship current rotation angle of the swinging head and a preset 
includes a voltage value corresponding to each rotation step . target rotation angle by using the brushless motor . 

The act of calculating the current rotation angle of the 2. The method according to claim 1 , wherein controlling 
swinging head according to the parameter outputted by the 5 the swinging head to rotate according to the current rotation 
angle feedback device and the preset correspondence rela angle of the swinging head and the preset target rotation 
tionship between parameters and angles includes : taking a angle comprises : 
quotient of the voltage value outputted by the potentiometer controlling the swinging head to continue to rotate in a 
divided by the voltage value corresponding to each rotation current direction when the current rotation angle of the 
step as the current rotation angle of the swinging head . swinging head is less than the target rotation angle ; and 

In at least one embodiment , the angle feedback device controlling the swinging head to rotate in a direction 
includes an infrared photoelectric rotary encoder and an opposite to the current direction when the current 
encoder read head , the parameter outputted by the angle rotation angle of the swinging head is greater than or 
feedback device includes a pulse signal outputted by the equal to the target rotation angle . 
encoder read head according to a change of a scale of the 15 3. The method according to claim 2 , wherein controlling 
infrared photoelectric rotary encoder , and the correspon the swinging head to rotate in the direction opposite to the 
dence relationship includes a rotation angle of the swinging current direction when the current rotation angle of the 
head corresponding to one pulse signal . swinging head is greater than or equal to the target rotation 

The act of calculating the current rotation angle of the angle comprises : 
swinging head according to the parameter outputted by the 20 controlling the swinging head to stop rotating when the 
angle feedback device and the preset correspondence rela current rotation angle of the swinging head is greater 
tionship between parameters and angles includes : taking a than or equal to the target rotation angle ; and 
product of the number of the pulse signals outputted by the controlling the swinging head to rotate in the direction 
encoder read head and the rotation angle of the swinging opposite to the current direction after a preset time 
head corresponding to the pulse signal as the current rotation 25 period . 
angle of the swinging head . 4. A fan , comprising : 

Other embodiments of the present disclosure will be a processor ; and 
apparent to those skilled in the art from consideration of the a memory configured to store instructions executable by 
specification and practice of the present disclosure disclosed the processor ; 
here . This application is intended to cover any variations , 30 an angle feedback device comprising a potentiometer ; 
uses , or adaptations of the present disclosure following the a brushless motor ; 
general principles thereof and including such departures wherein the processor is configured to : 
from the present disclosure as come within known or acquire a parameter outputted by the angle feedback 
customary practice in the art . It is intended that the speci device , wherein the parameter outputted by the angle 
fication and examples be considered as exemplary only , with 35 feedback device varies with rotation of a swinging 
a true scope and spirit of the present disclosure being head , wherein the parameter outputted by the angle 
indicated by the following claims . feedback device comprises a voltage value outputted by 

It will be appreciated that the present disclosure is not the potentiometer ; 
limited to the exact construction that has been described calculate a current rotation angle of the swinging head 
above and illustrated in the accompanying drawings , and 40 according to the parameter outputted by the angle 
that various modifications and changes can be made without feedback device and a preset correspondence relation 
departing from the scope thereof . It is intended that the ship between parameters and angles by taking a quo 
scope of the present disclosure only be limited by the tient of the voltage value outputted by the potentiom 
appended claims . eter divided by a voltage value corresponding to each 

rotation step as the current rotation angle of the swing 
What is claimed is : ing head , wherein the preset correspondence relation 
1. A method for controlling a rotation angle of a swinging ship comprises the voltage value corresponding to each 

head of a fan , comprising : rotation step ; and 
driving , by a brushless motor in the fan , the swinging head control the swinging head to rotate according to the 

to rotate , wherein an angle feedback device is arranged 50 current rotation angle of the swinging head and a preset 
on the swinging head , and the angle feedback device target rotation angle . 
comprises a potentiometer ; 5. The fan according to claim 4 , wherein the processor is 

acquiring a parameter outputted by the angle feedback configured to control the swinging head to rotate according 
device , wherein the parameter outputted by the angle to the current rotation angle of the swinging head and a 
feedback device varies with rotation of the swinging 55 preset target rotation angle by acts of : 
head , and the parameter outputted by the angle feed controlling the swinging head to continue to rotate in a 
back device comprises a voltage value outputted by the current direction when the current rotation angle of the 
potentiometer ; swinging head is less than the target rotation angle ; and 

calculating a current rotation angle of the swinging head controlling the swinging head to rotate in a direction 
according to the parameter and a preset correspondence 60 opposite to the current direction when the current 
relationship between parameters and angles by taking a rotation angle of the swinging head is greater than or 
quotient of the voltage value outputted by the potenti equal to the target rotation angle . 
ometer divided by a voltage value corresponding to 6. The fan according to claim 5 , wherein the processor is 
each rotation step as the current rotation angle of the configured to control the swinging head to rotate in the 
swinging head , wherein the preset correspondence rela- 65 direction opposite to the current direction when the current 
tionship comprises the voltage value corresponding to rotation angle of the swinging head is greater than or equal 
each rotation step ; and to the target rotation angle by acts of : 

45 
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controlling the swinging head to stop rotating when the controlling the swinging head to continue to rotate in a 
current rotation angle of the swinging head is greater current direction when the current rotation angle of the 
than or equal to the target rotation angle ; and swinging head is less than the target rotation angle ; and controlling the swinging head to rotate in the direction controlling the swinging head to rotate in a direction opposite to the current direction after a preset time opposite to the current direction when the current period . rotation angle of the swinging head is greater than or 7. A non - transitory computer - readable storage medium 

having stored therein instructions that , when executed by a equal to the target rotation angle . 
processor of a fan , causes the fan to perform a method for 9. The non - transitory computer - readable storage medium 
controlling a rotation angle of a swinging head of a fan , the according to claim 8 , wherein controlling the swinging head 
method comprising : to rotate in the direction opposite to the current direction 

acquiring , by the fan comprising an angle feedback device when the current rotation angle of the swinging head is 
and a brushless motor , a parameter outputted by the greater than or equal to the target rotation angle comprises : 
angle feedback device , wherein the angle feedback controlling the swinging head to stop rotating when the device comprises a potentiometer , the parameter out current rotation angle of the swinging head is greater putted by the angle feedback device varies with rotation 15 than or equal to the target rotation angle ; and of the swinging head , and the parameter outputted by 
the angle feedback device comprises a voltage value controlling the swinging head to rotate in the direction 
outputted by the potentiometer ; opposite to the current direction after a preset time 

calculating a current rotation angle of the swinging head period . 
according to the parameter outputted by the angle 20 10. The method according to claim 1 , wherein the preset 
feedback device and a preset correspondence relation target rotation angle is acquired by the fan from a mobile 
ship between parameters and angles by taking a quo terminal . 
tient of the voltage value outputted by the potentiom 11. The method according to claim 1 , wherein the voltage 
eter divided by a voltage value corresponding to each value of each rotation step is preset . 
rotation step as the current rotation angle of the swing 12. The fan according to claim 4 , wherein the preset target ing head , wherein the preset correspondence relation rotation angle is acquired by the fan from a mobile terminal . ship comprises the voltage value corresponding to each 
rotation step ; and 13. The fan according to claim 4 , wherein the voltage 

value of each rotation step is preset . controlling the swinging head to rotate according to the 
current rotation angle of the swinging head and a preset 30 medium according to claim 7 , wherein the preset target 14. The non - transitory computer - readable storage 
target rotation angle by using the brushless motor . 

8. The non - transitory computer - readable storage medium rotation angle is acquired by the fan from a mobile terminal . 
15. The non - transitory according to claim 7 , wherein controlling the swinging head computer - readable storage 

to rotate according to the current rotation angle of the medium according to claim 7 , wherein the voltage value of 
each rotation step is preset . swinging head and the preset target rotation angle com 

prises : 
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